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INTRODUCTION

Kimley-Horn and Associates has been retained to prepare a Preliminary Hydrology Report for the proposed
East Highland – Alta Vista development in the City of Highland, San Bernardino County. The purpose of
this report is to demonstrate preliminary analysis of the hydrologic and hydraulic conditions associated with
the development of the project site. To do so, the following is the scope of this report:

· Discuss the pre-development discharge patterns and points
· Discuss the post-development discharge patterns and points
· Determine the pre-development onsite flow rates for the 2-year and 100-year events
· Determine the post-development un-mitigated flow rates for the 2-year and 100-year events
· Determine required post-development onsite mitigation for the 100-year event

Even though this report discusses stormwater, this report is not a Stormwater Pollution Prevention Plan
(SWPPP), a Groundwater Study, a Geotechnical Report, nor a Water Quality Management Plan (WQMP).
Each of these separate reports discusses separate aspects of stormwater. Portions of the Geotechnical
Report are utilized and referenced for the purpose of this report. Similarly, the requirements of the WQMP
are considered for the stormwater mitigation and sizing of outlet structures for this project.

PROJECT DESCRIPTION

The existing vacant parcels will be developed into 113 single-family residential lots. The proposed
development will include single-family housing with associated residential landscaping, concrete hardscape
and asphalt paving community streets. The associated improvements include, but are not limited to onsite
and offsite grading, domestic water service, sanitary sewer service, storm drain infrastructure, street
improvements, concrete and asphalt pavement, landscaping and irrigation. The proposed development is
approximately 12-acres. The proposed single-family residential lots will be homeowner maintained. The
private streets, open space, common area landscape, park amenities, and storm drain infrastructure onsite
will be maintained by the future homeowner’s association. Public streets and public storm drain systems
will be maintained by the City of Highland. The APN’s for the project site are 1201-371-14-0000 and 1201-
371-16-0000. Appendix A contains an aerial photograph that depicts the project location.

LOCATION

The proposed site consists of 12 +/- acres located on the northwest and northeast side of the intersection
of Greenspot Road and Alta Vista in the City of Highland, San Bernardino County. It is approximately 2.8
miles east of the 210 Freeway along Greenspot road. The site is bounded by the Greenspot Road to the
south, Alta Vista to the east and west, Santa Ana Canyon Road to the north, and by private property to the
east and west. For reference, see Appendix A and Figure 1 for the Location Map.
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FIGURE 1: LOCATION MAP

METHODOLOGY

The hydrologic and hydraulic analyses were completed following the methods outlined in the San
Bernardino County Hydrology Manual. The rational method was used to estimate time of concentrations
and peak flow rates generated from the existing and proposed 100-year, 1-hour storm event. The synthetic
unit hydrograph method was used to determine the onsite proposed hydrographs for the 24-hour duration
of the 100-year storm event. The CIVILDESIGN (Civil D) Engineering Software – 2018 Version 9.0 ‘San
Bernardino County Rational Hydrology Program’ option within the software was used to complete the
rational method and synthetic unit hydrograph analyses. The results of the analyses are included in
Appendix E and F. HydroCAD Stormwater Modeling System - Since 1986 was used to complete the basin
routing using Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method. The results of
the analyses are included in Appendix G. Complete onsite and offsite drainage system analyses will be
provided in the Final Hydrology Report.

The rainfall data used for the analyses is important for the flow and runoff results. Per the 2010 San
Bernardino County Hydrology Manual Addendum, San Bernardino County should consider all available
rainfall data for hydrology studies. After review of available data, the NOAA Atlas 14 rainfall data was used
for this study as included in Appendix C.
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The type of soil and soil conditions are major factors affecting infiltration/detention and resultant storm water
runoff. The Natural Resources Conservation Service (NRCS) has classified soil into one general hydrologic
soil group for comparing infiltration and runoff rates. The group is based on properties that influence runoff,
such as water infiltration rate, texture, natural discharge, and moisture condition. The runoff potential is
based on the amount of runoff at the end of a long duration storm that occurs after wetting and swelling of
the soil not protected by vegetation. Using the United States Department of Agriculture Natural Resources
Conservation Service Web Soil Survey online tool, it was determined the predominant hydrologic soil group
classification is, Soil group A is defined as soils having high infiltration rates (low runoff potential). These
soils have a high rate of water transmission. Based on the Percolation Test Results Report prepared by
Petra Geosciences, Inc. on March 27, 2024, a total of 4 tests were conducted, two per infiltration basin. It
was concluded that the conservative infiltration rate is approximately 20.13 in/hr for Basin 1 and 29.48 in/hr
for Basin 2. As demonstrated in the test results, the infiltration rate improves with depth. See Appendix H
for the soil information.

In addition, antecedent moisture condition (AMC) I for the 2-year and AMC III peak flows based on the 2010
San Bernardino County Hydrology Manual Addendum. An annual grass land use was used for the existing
condition of the site. The residential land use was used for the proposed drainage areas. The combination
of the soil and coverage type was used as the basis for selecting the appropriate curve numbers used to
calculate the soil loss rates. See Appendix C Figure C-4 for curve numbers based on hydrologic soil
conditions for pervious areas.

DRAINAGE CHARACTERISTICS

FEMA MAPPING

The site is located in Zone A and Zone X per the Federal Emergency Management Administration (FEMA)
Flood Insurance Rate Map (FIRM) panel 06071C8707J, dated September 2, 2016. Zone A, special flood
hazard areas subject to inundation by the 1% annual chance flood, is defined by FEMA as the 1% annual
chance flood (100-year flood), also known as the base flood, is the flood that has a 1% chance of being
equaled or exceeded in any given year. The section of the site being located in Zone A will be rezoned
through a Letter Of Map Revision (LOMR) to Zone X. Zone X is defined by FEMA as areas determined to
be outside the 0.2% annual chance flood. For reference, see Appendix B FIRM Map.

GROUNDWATER

Groundwater was not encountered during the Geotechnical Engineering Investigation prepared by RMA
GeoScience. The maximum depth explored was approximately 8 feet. The closest well data available
indicates a median groundwater depth of 145 feet over the past decade, with a minimum depth to
groundwater of 131 feet in 2011. Additional information can be found in the Geotechnical Investigation
(RMA Project No.:15-I27-0) by RMA GeoScience dated August 13, 2015.

PRE-DEVELOPMENT CONDITION

The existing project site is currently vacant, generally flat, and vegetation consists primarily of grasses,
flowering plants, large bushes, and small trees on the north half of the site, and grasses, shrubs, and small
trees on the south end of the site. There are two (2) drainage areas (DA) on the Existing Hydrology Exhibit.
Onsite area DA-1 flows drain west of the site where the stormwater flows currently experience some
localized ponding onsite before continuing down stream through the natural drainage course. Onsite area
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DA-2 sheet flows west towards Alta Vista and ultimately onto the street continuing westerly on Greenspot
Road along curb and gutter until it is conveyed to an existing public storm inlet located on Weaver.

Under existing conditions, the site not only conveys onsite flows, but it also accepts offsite flows. The
existing site currently accepts offsite flows from the north from a low point in Santa Ana Canyon Road.
Offsite flows sheet flow onsite and confluence with onsite flows. The combined onsite and offsite flows will
ultimately discharge west, as described above.

The existing site also accepts flows from an existing 36” RCP storm drain (Line B) at the north boundary of
the project site, per the reference storm drain plan (DRA 21-013, Tract 20142) DWG No. 15-108. The
existing 36” RCP storm drain conveys to an existing outlet headwall into a rock swale, which ultimately
discharges into the site. The existing 36” RCP storm drain discharging into the project site does not have
any direct connections from the project site. The reference storm drain plan indicates that the existing 36”
RCP storm drain (Line B) cumulative discharge for 100-year is 77.39 cfs with max velocity 10.95 fps.

Table 1 shows a summary of the pre-development flows for the onsite drainage areas. See Appendix G
for the Existing Drainage Map and Appendix H for the rational method calculations.

Table 1: Pre-Development Flows
Drainage Area/s

ID
Drainage Area (AC) Q2

rational method (cfs)
Q100

rational method (cfs)
DA-1 (onsite) 10.00 0.18 20.23
DA-2 (onsite) 1.98 0.73 5.69

Total 11.98 0.91 25.92

POST-DEVELOPMENT CONDITION

The post-development condition for the project site consists of two (2) DA’s which are comprised of eleven
(12) sub-areas. The DA’s were divided based on the proposed site grading, of which intends to maintain
the existing natural flow pattern to the maximum extent possible. Separate storm drain systems are
proposed for each DA to capture and convey stormwater to the proposed storm drain facilities.

DA-1 includes approximately 9.47 acres along the northerly and westerly part of the site. Runoff from
drainage sub-areas DA-1.1, DA-1.2, DA-1.3, DA-1.4, DA-1.5, DA-1.6, DA-1.7, DA-1.8 and DA-1.9 are
intercepted by a proposed private storm drain system onsite, which then convey flows into a proposed
onsite infiltration basin (Basin 1) on the southwest corner and adjacent to Greenspot road. The proposed
outflow of Basin 1 is controlled by an outlet weir structure proposed to outlet into a proposed offsite public
storm drain pipe that is proposed to connect to an existing box culvert approximately 1,000 L.F. westerly in
Greenspot road. Overflows exit the basin via an emergency overflow onto Greenspot Rd.

DA-3 includes approximately 1.85 acres along the southeast part of the site across Alta Vista. Runoff from
drainage sub-areas DA-3.1, DA-3.2 and DA-3.3 are intercepted by a proposed private storm drain system
onsite, which then convey flows into a proposed onsite infiltration basin (Basin 2) on the southwest corner
and adjacent to Alta Vista. The proposed outflow of Basin 2 is controlled by an outlet weir structure proposed
to outlet into a proposed offsite public storm drain pipe in Greenspot road, as mentioned above. Overflows
exit the basin via an emergency overflow onto Alta Vista.

Similar to existing condition, the onsite not only conveys onsite flows, but it also accepts offsite flows from
the existing 36” storm drain (Line B) and Santa Ana Canyon Road. Under the post-development condition,
offsite flows from the existing 36” storm drain (Line B) will be intercepted and conveyed into a proposed
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public by-pass storm drain system onsite, separate from the private onsite storm drain, through the site
proposed to outlet into a proposed offsite public storm drain pipe in Greenspot road, as mentioned above.
A catch basin with filter inserts will be installed at the low point along the south side of Santa Ana Canyon
Road to collect the reminder of the offsite flows that drain to this street and then convey these flows to the
proposed public by-pass storm drain system as storm drain (Line B) mentioned above. Offsite flows in
Santa Ana Canyon Road will be considered in the Final Hydrology Report.

Table 2 shows a summary of the post-development flows prior to detention. See Appendix G for the
Proposed Drainage Map and Appendix H for the rational method calculations.

Table 2: Post-Development Flows (Un-mitigated)
Drainage Area/s

ID
Drainage Area

(AC)
Q2

rational method (cfs)
Q100

rational method (cfs)
DA-1.1, DA-1.2, DA-1.3, DA-1.4, DA-

1.5, DA-1.6, DA-1.7, DA-1.8 and DA-1.9
(onsite)

9.47 8.25 26.94

DA-3.1, DA-3.2, and DA-3.3 (onsite) 1.85 1.83 6.54
Total 11.32 10.08 33.48

STORMWATER MITIGATION

For proposed onsite flows, stormwater mitigation is needed to ensure the proposed flows do not negatively
impact the existing downstream drainage facilities. Since the design flows appear to be based on an
undeveloped condition of Parcels 1 and 2, the proposed flows will need to be mitigated. Based on the area
distribution, it is estimated that the project site can discharge approximately 18.21 cfs from Basin 1 and the
east onsite property can discharge 5.12 cfs max from Basin 2. Based on the results presented on Table 2
for the onsite project area, the proposed development exceeds the allowable discharge. To mitigate the
increase in flows, two infiltration basins are proposed.

The volume of storage provided in the infiltration basins along with the size of the outflow is intended to
restrict peak flows in the proposed condition. Based on the basin routing for the 100-year storm event, the
highest routed (mitigated) onsite outflows from the infiltration basins are just under the allowable flows from
the project site. The results of the analyses are included in Appendix G, HydroCAD Stormwater Modeling
System.

Table 3 shows a summary of the proposed 100-year final mitigated flows compared to the existing flows.
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Table 3: Proposed 100-year Final (Mitigated) Flows vs. Allowable Flows
Drainage Area/s Drainage Area (AC) Final Q100 (cfs) Max Allowable

Q100 (cfs)
DA-1 (onsite) 9.47 15.26 18.21
DA-3 (offsite) 1.85 2.50 5.12

Total 11.32 17.76 23.33

HYDRAULIC ANALYSIS

The project proposes onsite storm drain pipes and inlets that discharge into two (2) infiltration basins. There
will also be a proposed public offsite storm drain pipe from the infiltration basins that will confluence with
the existing box culvert approximately 1,000 L.F. westerly in Greenspot road. The calculated peak flows
from the analyses discussed above along with the offsite flows will be used to size the onsite drainage
devices. All drainage devices will be sized in the Final Hydrology Report. See Appendix I for the Sizing
Calculations.

CONCLUSION

In conclusion, the following was covered in this report:

· The pre-development discharge patterns and points were discussed
· The post-development discharge patterns and points were discussed
· The pre-development flow rates for the 2-year and 100-years event were determined
· The post-development un-mitigated flow rates for the 2-year and 100-year event were determined
· The post-development stormwater mitigation for the 100-year event was analyzed

As discussed in the contents of this report, the development of the existing vacant site into the proposed
development is not expected to cause a significant impact to downstream systems for storms up to the
100-year condition. The mitigated development discharges less stormwater flows than allowable discharge
flows.
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Appendix A - Location Map
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Appendix B - FIRM MAP



13 East Highland – Alta Vista│ Preliminary Hydrology Report
June 2024

Appendix C - Reference Material
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Appendix D - Existing and Proposed
Drainage Maps
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Appendix E - Rational Method Analysis
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Appendix F - Unit Hydrograph Analysis
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Appendix G - Basin Routing Analysis
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Appendix H – Soils Information
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

GtC Greenfield sandy loam, 2 to 9 
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3.6 7.6%

HaC Hanford coarse sandy loam, 2 
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10.8 22.8%
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Frequently flooded soils

3.0 6.4%

SoC Soboba gravelly loamy sand, 0 
to 9 percent slopes

9.3 19.5%

SpC Soboba stony loamy sand, 2 to 
9 percent slopes

20.8 43.7%

Totals for Area of Interest 47.6 100.0%
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San Bernardino County Southwestern Part, California

HaC—Hanford coarse sandy loam, 2 to 9 percent slopes

Map Unit Setting
National map unit symbol: 2y8tl
Elevation: 890 to 2,860 feet
Mean annual precipitation: 11 to 22 inches
Mean annual air temperature: 64 to 65 degrees F
Frost-free period: 320 to 365 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Hanford and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
A - 0 to 12 inches: sandy loam
C - 12 to 60 inches: fine sandy loam

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High 

(1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 7.8 

inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: R019XG911CA - Loamy Fan
Hydric soil rating: No

Map Unit Description: Hanford coarse sandy loam, 2 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/5/2024
Page 1 of 2



Minor Components

Greenfield, sandy loam
Percent of map unit: 10 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Tujunga, loamy sand
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Bernardino County Southwestern Part, California
Survey Area Data: Version 15, Aug 30, 2023

Map Unit Description: Hanford coarse sandy loam, 2 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/5/2024
Page 2 of 2



San Bernardino County Southwestern Part, California

SoC—Soboba gravelly loamy sand, 0 to 9 percent slopes

Map Unit Setting
National map unit symbol: hckt
Elevation: 30 to 4,200 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 61 to 63 degrees F
Frost-free period: 175 to 250 days
Farmland classification: Not prime farmland

Map Unit Composition
Soboba and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Soboba

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 12 inches: gravelly loamy sand
H2 - 12 to 36 inches: very gravelly loamy sand
H3 - 36 to 60 inches: very stony sand

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Ecological site: R019XG912CA - Sandy Fan
Hydric soil rating: No

Map Unit Description: Soboba gravelly loamy sand, 0 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/5/2024
Page 1 of 2



Minor Components

Unnamed
Percent of map unit: 5 percent
Hydric soil rating: No

Delhi, fine sand
Percent of map unit: 5 percent
Hydric soil rating: No

Tujunga, gravelly loam
Percent of map unit: 3 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 2 percent
Landform: Drainageways
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: San Bernardino County Southwestern Part, California
Survey Area Data: Version 15, Aug 30, 2023

Map Unit Description: Soboba gravelly loamy sand, 0 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/5/2024
Page 2 of 2



San Bernardino County Southwestern Part, California

SpC—Soboba stony loamy sand, 2 to 9 percent slopes

Map Unit Setting
National map unit symbol: hckv
Elevation: 960 to 3,690 feet
Mean annual precipitation: 12 to 39 inches
Mean annual air temperature: 60 to 65 degrees F
Frost-free period: 260 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Soboba and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Soboba

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
Ap - 0 to 10 inches: stony loamy sand
C1 - 10 to 24 inches: very stony loamy sand
C2 - 24 to 60 inches: very stony sand

Properties and qualities
Slope: 2 to 9 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to 

very high (6.00 to 19.99 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R019XG912CA - Sandy Fan

Map Unit Description: Soboba stony loamy sand, 2 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/5/2024
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Hydric soil rating: No

Minor Components

Hanford
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Ramona
Percent of map unit: 5 percent
Landform: Fan remnants
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Tujunga, gravelly loamy sand
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: San Bernardino County Southwestern Part, California
Survey Area Data: Version 15, Aug 30, 2023

Map Unit Description: Soboba stony loamy sand, 2 to 9 percent slopes---San Bernardino 
County Southwestern Part, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/5/2024
Page 2 of 2
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 19 2024

GREENSPOT RD MAINLINE Q100 = 94.40 CFS

Circular
Diameter (ft) =  4.00

Invert Elev (ft) =  1449.00
Slope (%) =  0.50
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  94.40

Highlighted
Depth (ft) =  3.67
Q (cfs) =  94.40
Area (sqft) =  12.08
Velocity (ft/s) =  7.82
Wetted Perim (ft) =  10.24
Crit Depth, Yc (ft) =  2.94
Top Width (ft) =  2.20
EGL (ft) =  4.62

0 1 2 3 4 5 6

Elev (ft) Depth (ft)
Section

1448.00 -1.00

1449.00 0.00

1450.00 1.00

1451.00 2.00

1452.00 3.00

1453.00 4.00

1454.00 5.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 19 2024

OUTLET PIPE FROM BASIN #1 Q100 = 14.70 CFS

Circular
Diameter (ft) =  2.00

Invert Elev (ft) =  1443.00
Slope (%) =  0.50
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  14.70

Highlighted
Depth (ft) =  1.78
Q (cfs) =  14.70
Area (sqft) =  2.96
Velocity (ft/s) =  4.97
Wetted Perim (ft) =  4.94
Crit Depth, Yc (ft) =  1.38
Top Width (ft) =  1.24
EGL (ft) =  2.16

0 1 2 3 4

Elev (ft) Depth (ft)
Section

1442.50 -0.50

1443.00 0.00

1443.50 0.50

1444.00 1.00

1444.50 1.50

1445.00 2.00

1445.50 2.50

1446.00 3.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 19 2024

OUTLET PIPE FROM BASIN #2 Q100 = 2.31 CFS

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  1453.00
Slope (%) =  0.50
N-Value =  0.015

Calculations
Compute by: Known Q
Known Q (cfs) =  2.31

Highlighted
Depth (ft) =  0.89
Q (cfs) =  2.310
Area (sqft) =  0.74
Velocity (ft/s) =  3.12
Wetted Perim (ft) =  2.47
Crit Depth, Yc (ft) =  0.65
Top Width (ft) =  0.62
EGL (ft) =  1.04

0 1 2 3

Elev (ft) Depth (ft)
Section

1452.50 -0.50

1453.00 0.00

1453.50 0.50

1454.00 1.00

1454.50 1.50

1455.00 2.00

Reach (ft)
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